unable to complete the questionnaire in English. After providing informed consent, participants completed an anonymous selfadministered questionnaire and provided an anonymous dried blood spot (DBS) sample. HIV testing was performed on the DBS using the Bio-Rad GS rLAV HIV-1 EIA assay. Confirmatory testing was performed using the Bio-Rad Genetic Systems™ HIV-1 Western Blot assay.
The questions included a core set, proposed by PHAC, for inclusion in all M-Track surveys, as well as questions that were developed locally. Unless otherwise stated, percentages are expressed from the total of respondents who answered a particular question or set of questions. We examined trends in HIV seropositivity and differences in the awareness of HIV seropositivity across age categories using the Cochran-Armitage test of trend and Fisher's exact test, respectively. We compared the responses to key variables with participants classified on the basis of their HIV serostatus by DBS and by self-report using Chi-square and Fisher's exact tests.
RESULTS
A total of 2,805 individuals were approached for study participation and 1,169 (41.7%) were enrolled. Of these, 1,138 (97.3%) provided DBS samples which were suitable for testing. Participants were recruited from bars (54%), followed by community events (25%), businesses (12%), community associations (4.9%), and bathhouses (4.2%). Most participants (76%) reported European/North American ethnicity; 6.6% Asian; 4.0% Aboriginal; and 14% other.
The median age was 33 years (inter-quartile range [IQR]: 26-44) and 79% had completed some post-secondary education. A total of 81% identified as being gay or homosexual; 11% bisexual; 3.0% twospirited; 2.3% queer; and 1.8% straight.
Overall, 206/1,138 (18%; 95% CI 16-20) were HIV-positive by DBS. Of these, 202 self-reported their HIV status and 86% were aware they were positive. HIV seropositivity increased with age from 7.1% for men <30 years of age to 19% for those 30-44 years, and 34% for those ≥45 years (p<0.001 for test of trend) (Figure 1) . However, the proportion of HIV-positive men aware of their serostatus in each age group varied greatly, from 53% (16/30) among those aged <30 to 85% (74/87) among those aged 30-44 years, and 94.3% (93/98) among those aged ≥45 years (p<0.001).
Among HIV-positive individuals who were aware of their serostatus, the median year of diagnosis was 1997 (IQR: 1989 (IQR: -2003 . Approximately 70% reported taking anti-HIV medication in the previous six months (an additional 8.7% reported having used these medications in the past).
Of the participants who provided a DBS, 933 (82%) self-reported their status as HIV-negative/unknown. Of these, 28 (3.0%) tested HIV-positive by DBS, which represented 14% of the positive tests. Among participants who self-reported as HIV-negative or unknown, 86% reported ever having been tested for HIV. Among those aged <30 years, 77% reported ever testing versus 89% for those aged 30-44 years, and 85% for those aged ≥45 years. Of the 882 men who were HIV-negative/unknown by self-report, 601 (68%) reported testing in the previous two years. Twenty with undiagnosed HIV infection reported ever having tested for HIV, of whom 14 (50% of the 28) had tested in the previous two years. As unprotected anal intercourse (UAI) is the most likely route of HIV transmission in these men, we compared the 18% of selfreported HIV-negative/unknown serostatus participants who reported UAI with an HIV-positive or unknown serostatus partner in the previous six months with the 72% who did not report this behaviour (Table 1) . While the prevalence of undiagnosed HIV infection was higher in the latter group, the difference was not statistically significant (4.3% vs. 2.0%; p=0.133)
Of the 281 participants who had not tested in the previous two years, the most common reasons for not testing were a low perceived risk for HIV infection (31%); wanting to test but not having done it yet (18%); always practicing safer sex (17%); and a belief they were HIV-negative (14%) ( Table 2 ). The reported reasons for not testing differed between those who were HIV-negative by DBS and those with undiagnosed infection (Table 2 ). More of those with undiagnosed HIV infection reported concern about the impact on their relationships (42% vs. 3.0%; p<0.001); a suspicion that they were already HIV-infected (33% vs. 1.1%; p<0.001); and not wanting to know (33% vs. 6.3%; p=0.008). Not having gotten around to getting tested was also a commonly reported reason, but did not differ significantly between the groups (33% vs. 17%; p=0.236).
The most commonly reported methods of HIV prevention for men who self-reported as HIV-negative/unknown and were HIVnegative on DBS testing were: always having anal sex with condoms (68%); asking their partner's HIV status before sex (63%); not having their partner ejaculate inside them (43%); only having unprotected sex with men known to be HIV-negative (35%); and having insertive anal intercourse only (34%) ( Table 3) . We found no differences in reported HIV-prevention measures used by participants who self-reported as HIV-negative/unknown and were DBSnegative compared to those with undiagnosed HIV infection.
The use of risk-reduction measures was reported by 91% of study participants (72% if reporting always having anal sex with condoms was excluded). When stratified on the basis of serostatus, 86% Table 2 .
Reasons of self-reported HIV-positive and 92.1% of self-reported HIVnegative/unknown serostatus participants reported using at least one measure to prevent HIV transmission or acquisition.
A total of 78% of participants reported having anal sex in the previous six months and of these, 59% reported using a condom the last time they had anal sex. Significantly more self-reported HIV-negative men reported using condoms the last time they had anal sex than self-reported HIV-positive men (62% vs. 41%; p<0.001). Overall, 85% of self-reported HIV-negative men thought it was unlikely or very unlikely that they would acquire HIV during their lifetime. Among those with an undiagnosed HIV infection, 10 (50%) of 20 participants thought that they were very unlikely or unlikely to acquire HIV during their lifetime.
For men who were HIV-positive by self-report and DBS, the most commonly reported prevention methods were: asking sex partners' serostatus (63%) and having sex other than anal sex (58%) ( Table  2 ). Overall, 37% of HIV-positive men reported having UAI with a partner who was HIV-negative/unknown serostatus in the previous 6 months.
DISCUSSION
HIV prevalence was 18% overall and increased substantially with age in this sample of MSM in Vancouver, approaching 1 in 3 for men aged ≥45 years. Undiagnosed HIV infection accounted for a small, but potentially important proportion of HIV-positive individuals in this population. However, it appears that HIV prevention is a priority for most MSM in this sample, as >90% of participants reported using at least one HIV risk-reduction measure. The most commonly reported measure by men who self-reported as HIV-negative/unknown was always using condoms when having anal sex, reported by 68% of respondents. This observation contrasts somewhat with commonly-held views that HIV infection is not a concern for MSM and that condom use has fallen into disfavour. 5 These findings have implications for HIV-prevention programs for MSM in Vancouver. A significant minority of MSM in this survey (36% of HIV-positive men and 18% of HIV-negative men) reported engaging in UAI with a serodiscordant or unknown serostatus partner. When combined with the high HIV prevalence in this sample, this implies a high level of risk for this minority, although this risk may be mitigated somewhat by the high levels of HIV treatment reported by the HIV-positive participants. 6 Indeed, the high HIV prevalence, in part, reflects the success of antiretroviral therapy in keeping HIV-infected MSM alive, healthy and available for inclusion in this study. The HIV prevalence we found is comparable to recent seroprevalence surveys conducted in Seattle, 7 and other M-Track surveys in Toronto, Ottawa, 8 Montreal 9 and Victoria. 10 Second, while close to 70% of HIV-negative men reported always using condoms as a method of preventing HIV acquisition, when asked specifically about condom use the last time they had anal sex, this number fell to 58%. All-partner condom use is a rather crude indicator of sexual risk-behaviour as MSM may vary their condom use depending on whether they are having sex with a regular or casual partner and whether they know the serostatus of their partner. Nevertheless, continued promotion of condom use and provision of condoms remain fundamental components of HIV prevention among MSM that should not be neglected.
It also appears that there is opportunity to further promote HIV testing, especially among MSM <30 years of age, where 25% of participants reported never having tested for HIV. Knowing that one is HIV-infected has been shown to increase safer sexual behaviour among MSM.
11 As 71% of men with undiagnosed infection had tested previously (with 43% having tested in the previous 2 years), promoting more frequent HIV testing for MSM could also reduce the number of undiagnosed HIV infections.
Additionally, facilitating the discussion of HIV serostatus among MSM would likely improve HIV prevention efforts. Approximately 64% of participants reported asking the HIV serostatus of sex partners. This likely facilitates discussion of condom use or other prevention methods and should be actively promoted. As well, ensuring that disclosure is frank and not implied, based on subsequent sexual behaviours, should also be encouraged.
12,13 Additionally, accurate disclosure of HIV serostatus is only possible if men are truly aware of their serostatus. In our study, 3% of men who self-reported as HIV-negative were, in fact, HIV-infected. Hence it is also important to provide MSM with accurate information regarding the effectiveness of other means of HIV risk-reduction employed here, including serosorting, strategic positioning and HIV treatment. While none of these methods are as effective as 100% condom use, they may contribute to some reductions in HIV transmission at the community level.
14 This study has several limitations. First, it is cross-sectional in nature, so one cannot determine the directions of the associations we have observed. Second, as we recruited individuals through venues that cater to gay, bisexual and other MSM, it is only generalizable to those MSM who frequent these venues. Last, our study is also likely to be over-represented with individuals who attend these venues frequently, since they would have a greater probability of being recruited into our study.
In summary, our study found that 18% of men surveyed in venues or events that cater to gay, bisexual and other MSM were HIVinfected. This high prevalence requires that prevention programs do more to promote primary HIV prevention through a number of different measures, and support secondary HIV prevention through better identification of undiagnosed HIV and ensuring effective treatment for those already infected.
